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(57) ABSTRACT

A medical mserter tool 1s provided for introducing medical
implants into a surgical site, preferably using minimally mnva-
stve techniques. The mserter tool can have a variety of con-
figurations, but in general, the inserter tool should be effective
to engage and manipulate the implant into two or more posi-
tions. In an exemplary embodiment, the tool includes an
clongate shaft having proximal and distal ends and defining a
longitudinal axis extending therebetween, and a pivoting ele-
ment that 1s coupled to the distal end of the shaft and that 1s
adapted to engage a spinal implant. In use, the pivoting ele-
ment 1s movable between first and second positions to allow
an 1mplant to be itroduced through a percutaneous access
device 1n a lengthwise orientation, and to be manipulated
subcutaneously to be positioned 1n a desired orientation.
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1
PIVOTING IMPLANT HOLDER

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. application Ser.
No. 10/737,538 filed on Dec. 16, 2003 and entitled “Pivoting
Implant Holder”, now U.S. Pat. No. 7,648,507 and U.S. appli-

cation Ser. No. 10/737,166 filed on Dec. 16, 2003 and entitled
“Prvoting Implant Holder”, now U.S. Pat. No. 7,648,506,

which are hereby imncorporated by reference 1n their entireties.

FIELD OF THE INVENTION

This application relates to tools for use 1n spinal surgery,
and 1n particular to methods and devices for introducing
implants mto a surgical site using minimally ivasive tech-
niques.

BACKGROUND OF THE INVENTION

Traditional surgical procedures for pathologies located
deep within the body can cause significant trauma to inter-
vening tissues. These open procedures oiten require a long
incision, extensive muscle stripping, prolonged retraction of
tissues, denervation and devascularization of tissue. Accord-
ingly, minimally 1nvasive surgery provides several advan-
tages over conventional open-incision surgery because it
involves creating small 1ncisions or portals 1n the patient to
access percutancous bone, organs, and soft tissues. Small
incisions are less traumatic to the patient and they provide for
accelerated recovery and convalescence. Minimally imnvasive
surgery can also be less time consuming and less expensive
than conventional surgery.

Minimally invasive surgical approaches are particularly
desirable 1n spinal surgery because of the need for access to
locations deep within the body and the risk of damage to vital
intervening tissues. Several new spinal surgery techniques
have been developed that utilize percutaneous access devices,
such as cannulas and trocars, to introduce surgical instru-
ments and/or implants 1nto a surgical site. These recent devel-
opments have yielded a significant improvement in reducing
recovery time and post-operative pain because they require
mimmal muscle dissection and they can often be performed
under local anesthesia.

The use of percutaneous access device 1n spinal surgery
can, however, present difficulty 1n introducing implants and/
or instruments into a surgical site since percutaneous access
devices limit the surgeons ability to control movement of
istruments and devices passing therethrough. Often the per-
cutancous access devices have an inner diameter that is
smaller than the length of the implant and/or instrument being
received therein. Most percutaneous access devices also only
permit direct, in-line access to a surgical site, thus making it
more difficult to mampulate and/or control the instrument
and/or 1mplant.

Accordingly, there remains a need for methods and devices
for introducing implants mto a surgical site using minimally
invasive techniques.

SUMMARY OF THE INVENTION

The present invention provides a medical implant 1nserter
tool that generally includes an elongate shaft having proximal
and distal ends defining a longitudinal axis extending ther-
cbetween, and a pivoting element coupled to the distal end of
the elongate shatt and adapted to releasably engage a medical
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implant, such as a spinal rod. The pivoting element 1s movable
between a first position, in which the pivoting element 1s
longitudinally aligned with the shaft, and a second position,
in which the pivoting element 1s substantially transverse to
the shaft. This allows elongate implants to be introduced
through a percutaneous access device 1n a lengthwise fashion,
and then to be rotated to 1ts implanted orientation and posi-
tioned as desired. The tool also includes an actuator mecha-
nism that 1s coupled to the proximal end of the elongate shaft
and that 1s effective to move the pivoting element between the
first and second positions.

In one embodiment, the actuator mechanism can be a trig-
ger formed on the proximal end of the elongate shait, and a
pusher shait slidably disposed with respect to the elongate
shaft and extending between the trigger and the pivoting
clement such that movement of the trigger 1s effective to move
the pusher shaft to effect pivoting movement of the pivoting
clement between the first and second positions. In an exem-
plary embodiment, the pivoting element 1s biased to the first
position, preferably by a biasing element that is coupled to the
trigger. As a result, actuation of the trigger 1s effective to move
the pivoting element into the second position.

In another embodiment of the present invention, the pivot-
ing element can include a threaded engagement mechanism,
such as a set screw, that 1s adapted to releasably engage an
implant. A driver shaft can be coupled to the elongate shaft
and 1t can include a distal end that 1s efiective to rotate the
threaded engagement mechanism in the pivoting element. In
an exemplary embodiment, the driver shaft 1s separated from
the threaded engagement mechanism when the pivoting ele-
ment 1s 1n the second position, and the driver shaft 1s coupled
to and effective to rotate the threaded engagement mechanism
when the pivoting element 1s 1n the first position. The
threaded engagement mechanism can optionally include a
socket formed 1n a proximal end thereof for receiving the
distal end of the driver shait. The socket of the pivoting
clement and the distal end of the driver tool preferably have
complementary shapes.

The present invention also provides a spinal implant kit that
includes a spinal rod having proximal and distal, and a spinal
rod holder. The spinal rod holder preferably has an elongate
shaft with a distal end that 1s adapted to releasably engage the
proximal end of the spinal rod and to move the rod between a
first position, 1n which the rod 1s substantially parallel with
the longitudinal axis of the spinal rod holder, and a second
position, 1n which the rod 1s substantially transverse to the
longitudinal axis of the spinal rod holder. In an exemplary
embodiment, a pivoting element 1s pivotally coupled to a
distal end of the elongate shait and it 1s movable between the
first and second positions. A cam mechanism, such as a pin
and slot arrangement, can be provided between the pivoting
clement and the elongate shaft to allow movement of the
prvoting element between the first and second positions. In
use, the pivoting element can be adapted to engage the spinal
rod internally, and more preferably the rod can include a
threaded bore formed on a proximal end thereot for recetving
a threaded engagement mechanism that is rotatably disposed
in the pivoting element.

The present invention also provides a method for percuta-
neously introducing a spinal rod into a surgical site. The
method includes the step of introducing an elongate rod
holder having a spinal rod mated to a distal end thereof 1nto a
percutaneous access device, such as a trocar, with the rod
oriented 1n a direction that 1s substantially parallel to a lon-
gitudinal axis of the rod holder. The percutaneous access
device preferably provides a minimally invasive pathway to
the surgical site. The rod holder 1s then advanced through the
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percutaneous access device to position the rod at a surgical
site, and 1t 1s used to move the rod 1into a position in which the
rod 1s oriented 1n a direction that 1s substantially transverse to
the longitudinal axis of the rod holder. The rod can then be
released from the rod holder, and the rod holder 1s then
removed from the percutaneous access device.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A 1s a side, partially cut-away view of a medical
implant inserter tool 1n accordance with one embodiment of
the present invention;

FIG. 1B 1s a cross-sectional view taken along a longitudi-
nal axis of the instrument shown 1n FIG. 1A;

FIG. 2A 1s a side, partially transparent view of an upper
portion of the elongate shaft of the medical inserter tool
shown 1n FIGS. 1A and 1B;

FI1G. 2B 1s a cross-sectional view of the upper portion of the
clongate shatt shown in FIG. 2A taken across line B-B;

FIG. 3A 1s a side view of a lower portion of the elongate
shaft of the medical inserter tool shown 1n FIGS. 1A and 1B:

FIG. 3B 1s a cross-sectional end view of the lower portion
ol the elongate shaft shown in FIG. 3 A taken across line C-C;

FIG. 4A 1s a side view of a pusher shaft of the medical
iserter tool shown 1in FIGS. 1A and 1B;

FIG. 4B 1s a cross-sectional view of the pusher shaft of
FI1G. 4A taken across line A-A;

FIG. 5 1s a side perspective view ol an o-ring retaining,
member of the medical mserter tool shown in FIGS. 1A and
1B;

FIG. 6A 1s a distal, side perspective view of a pivoting
clement of the medical inserter tool shown m FIGS. 1A and
1B:;

FIG. 6B 1s a proximal, side perspective view of a pivoting,
clement of the medical inserter tool shown m FIGS. 1A and
1B;

FIG. 7A 1s a perspective view of the distal end of the
medical inserter tool shown 1 FIGS. 1A and 1B with the
pivoting element 1n a first position;

FIG. 7B 1s a perspective view of the distal end of the
medical inserter tool shown 1n FIGS. 1A and 1B with the
pivoting element 1n a second, pivoted position;

FIG. 8 1s an enlarged, partially cut-away view of a portion
of the medical inserter tool shown 1n FIGS. 1A and 1B;

FIG. 9A 15 a side view of a driver shaft of the medical
mserter tool shown 1n FIGS. 1A and 1B;

FI1G. 9B 1s a distal, side perspective view of a distal portion
of the medical inserter tool shown 1n FIGS. 1A and 1B:

FI1G. 9C 1s a cross-sectional, side view of a distal portion of
the medical inserter tool shown 1n FIGS. 1A and 1B;

FIG. 10A 1s a perspective view of one embodiment of an
anterior buttress plate for use with the medical inserter tool
shown 1n FIGS. 1A and 1B;

FIG. 10B 1s a side perspective view of the anterior buttress
plate shown in FIG. 10 A mated to the pivoting element of the
medical 1nserter tool shown 1n FIGS. 1A and 1B;

FIG. 10C 1s a side perspective view of the anterior buttress
plate and medical mserter tool shown 1in FIG. 10B with the
plate 1n an 1n-line position;

FIG. 11 1s a partially-transparent side view ol another
embodiment of a medical inserter tool 1n accordance with the
present invention having a spinal rod mated thereto and posi-
tioned perpendicular to a longitudinal axis of the tool;

FIG. 12 1s a partially-transparent side view the medical
inserter tool of FIG. 11 with the spinal rod positioned trans-
verse to the longitudinal axis of the tool;
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FIG. 13A 15 a side, partially transparent view of a pivoting
element of the medical inserter tool shown in FIG. 11;

FIG. 13B 15 a perspective view of a portion of the spinal rod
shown 1n FIG. 11; and

FIG. 13C 1s a perspective end view of another embodiment
of a spinal rod 1n accordance with the present invention; and

FIG. 14 1s side perspective view of the medical inserter tool
shown 1n FIG. 11 disposed through a percutaneous access
tube that 1s coupled to a spinal anchor.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a medical inserter tool that
can be used to introduce a medical implant into a surgical site,
preferably using minimally invasive techniques. The mserter
tool can have a varniety of configurations, but in general, the
iserter tool should be effective to engage and manipulate the
implant into two or more positions. In an exemplary embodi-
ment, the tool includes an elongate shait having proximal and
distal ends and defining a longitudinal axis extending ther-
cbetween, and a pivoting element that 1s coupled to the distal
end of the shait and that 1s adapted to engage a spinal implant.
In use, the pivoting element 1s movable between a first posi-
tion, 1n which the pivoting element 1s substantially longitudi-
nally aligned with the shatt, and a second position, 1n which
the pivoting element 1s substantially transverse to the longi-
tudinal axis of the shaft. The device also preferably includes
an actuator mechanism that 1s effective to move the pivoting
clement between the first and second positions.

The medical 1nserter tool of the present invention is par-
ticularly advantageous in that it enables reliable and con-
trolled movement of an 1implant between several orientations,
and 1n particular i1t allows an implant, preferably one having
an elongate configuration, to be 1nserted through a percuta-
neous access device in a lengthwise orientation, and then to be
mampulated to position the implant as required for implan-
tation, which can be at an angle with respect to a longitudinal
axis of the percutaneous access device. The medical inserter
tool can also advantageously be adapted to selectively engage
and disengage the implant, thus allowing the tool to be easily
removed from the implant once 1t 1s implanted. A person
skilled 1n the art will appreciate that the medical iserter tool
can have a variety of configurations, and 1t can be used to
deliver a variety of implants to a surgical site, either using
minimally-1nvasive techniques or using conventional surgical
approaches.

FIGS. 1A and 1B illustrate an exemplary embodiment of a
medical inserter tool 10 1n accordance with the present inven-
tion. As shown, the tool 10 generally includes an elongate
shaft 12 having a pivoting element 14 that 1s pivotally coupled
to a distal end 124 thereot and that 1s effective to engage an
implant. The tool 10 also includes an actuator mechanism,
e.g., a trigger 18, that 1s coupled to a proximal end 12p of the
clongate shait 12, and that 1s effective to move a pusher shaft
16 that 1s slidably disposed with respect to the elongate shait
12, which 1n turn 1s effective to move the pivoting element 14
between a first position, in which the pivoting element 14 1s
longitudinally aligned with the elongate shaft 12, as shown,
and a second position, in which the pivoting element 14 1s
substantially transverse to alongitudinal axis L of the shaft 12
(see FIG. 7B). Such movement of the pivoting element 14
allows an implant to be introduced lengthwise through a
percutaneous access device, with the implant 1n a position
that 1s substantially in-line with the longitudinal axis L of the
tool 10, and then to be subcutaneously pivoted into a desired
position, which 1s preferably transverse to the longitudinal
axis L of the tool 10. The tool 10 also includes a driver shatt
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20, only a portion of which 1s shown 1n FIG. 1A, that 1s
elfective to couple to a mating element on the pivoting ele-
ment 14 to engage and/or release an implant from the pivoting
clement 14.

The elongate shait 12 of the inserter tool 10 can have a
variety ol configurations, and 1t can be formed from one or
more components. By way of non-limiting example, the elon-
gate shaft 12 can optionally be formed from one or more
clongate tubes having one or more lumens and/or cavities
formed therein. In an exemplary embodiment, the elongate
shaft 12 has a generally cylindrical shape and 1t includes
proximal and distal ends 12p, 124 that define a longitudinal
axis L. As shown i FIGS. 2A-3B, the elongate shait 12 1s
formed from upper and lower portions 12a, 125, which are
illustrated separated from one another. Each portion 12a, 1256
of the shaft 12 can have a generally elongate, hemi-spherical
shape such that, when the portions 12a, 125 are combined,
they form a generally cylindrical, elongate shaft 12. The
upper and lower portions 12a, 125 also define a cavity therein
when joined that 1s effective to slidably receive the pusher
shaft 16, and to rotatably seat the driver shait 20. A person
skilled 1n the art will appreciate that, while not 1llustrated, the
driver shaft and/or the pusher shaft can have any configura-
tion, and they can be disposed anywhere in relation to the
clongate shaft 12.

The upper portion 12a of the elongate shaft 12 1s shown 1n
more detail in FIGS. 2A and 2B, and 1t includes a cavity 22
formed therein and extending between the proximal and dis-
tal ends 12p, 124 thereol. The cavity 22, which can be 1n the
form of a lumen, 1s preferably effective to recerve the driver
shaft 20, as well as a portion of a pusher shaft 16, each of
which will be discussed in more detail below. While the shape
of the cavity 22 can vary depending on the shape of the driver
shaft 20 and the pusher shait 16, the illustrated cavity 22
includes a hemi-spherical concave portion 22q, and a sub-
stantially T-shaped portion 225. The hemi-spherical concave
portion 22a seats a portion of the driver shaft 16, which has a
generally cylindrical shape, and the T-shaped portion 225 1s
elfective to recerve a T-shaped member 34 that extends along
the length of the top of the pusher shaft 16 to mate the upper
portion 12a to the pusher shaft 16. The T-shaped member 34
and the corresponding T-shaped portion 225 are advanta-
geous 1n that they allow the pusher shaft 16 to slide with
respect to the upper portion 12a. A person skilled in the art
will appreciate that virtually any mating techmque can be
used to provide a sliding connection between the pusher shaft
16 and the upper portion 12a.

The lower portion 1256 of the elongate shaft 12, which 1s
shown 1n FIGS. 3A and 3B, also mates to the pusher shait 16,
and 1t can also include a variety of mating elements formed
thereon for mating to the pusher shatt 16. Again, the mating,
clement should be effective to allow slidable movement of the
pusher shaft 16 with respect to the lower portion 125. In an
exemplary embodiment, the lower portion 1256 includes one
or more pin members (not shown) formed thereon that are
adapted to be disposed within one or more corresponding
grooves 36a-c (FIG. 4A) formed on a bottom surface of the
pusher shaft 16, which will be discussed below. The pins can
be configured to press-fit into the grooves 36a-c on the pusher
shaft 16 to prevent removal of the lower portion 1256 from the
pusher shaft 16, yet to allow slidable movement therebe-
tween.

The pusher shaft 16 1s shown in FIG. 4A, and 1t can have a
variety of configurations. By way of non-limiting example,
the pusher shait 16 can have a generally cylindrical, elongate
shape, or 1t can be 1n the form of a pusher bar or rod. In the
illustrated embodiment, the pusher shatt 16 1s 1n the form of
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a generally elongate rod and, as previously stated, the pusher
shaft 16 includes a T-shaped member 34 that extends along
the length of a top surface 16¢ thereof, and 1t includes one or
more pin members (not shown) formed on a bottom surtace
16d thereof. In addition, as shown 1n F1G. 4B, the pusher shait
16 can also include a hemi-spherical concave portion 17
formed 1n the T-shaped member 34 that 1s effective to seat a
portion of the driver shait 18. The concave portion 22a on the
upper portion 12a of the elongate shait 12 and the concave
portion on the pusher shaft 16 together form an elongate,
cylindrical lumen that 1s effective to recerve the driver shaft
18. The lumen, 1.¢., the concave portions, should be adapted to
allow free rotation of the driver shait 18.

When the upper portion 12a, pusher shaft 16, and lower
portion 1256 are all mated to one another, as shown 1n FIGS.
1A and 1B, the pusher shait 16 1s allowed to slide between and
with respect to the upper and lower portions 12a, 125. Move-
ment between the upper and lower portions 12a, 125, how-
ever, should be prevented. Accordingly, in an exemplary
embodiment, the upper and lower portions 12a, 126 are mated
to one another by an o-ring type retainer member 38. The
retainer member 38 1s shown 1 FIG. 5 and 1t generally
includes two bores 40a, 406 extending therethrough. The first
bore 40a, which 1s the smaller bore, 1s adapted to recerve a
threaded member, e.g., a screw, that 1s eflective to threadably
mate to a threaded bore 42 formed 1n a transverse member 41
(FIG. 2A) that 1s formed on the proximal end 12p of the upper
portion 12a. The screw (not shown) also extends into a
threaded bore 44 (FIG. 3B) that 1s formed on the distal end
124 of the lower portion 126. Accordingly, the bore 42 1n the
transverse member 41 on the upper portion 12a (FI1G. 2A) 1s
adapted to align with the bore 44 formed on the distal end 124
of the lower portion 126 of the elongate shaft. The second,
larger bore 4056 1n the retainer member 38 is eflective to
receive the driver shait 18, which extends between the upper
portion 12a and the pusher shaft 16, and which will be dis-
cussed 1n more detail below.

As previously stated, the tool 10 also includes a pivoting
clement 14, which 1s shown 1n FIGS. 6 A-7B. The pivoting
clement 14 should be effective to engage an implant and to
mamipulate the implant into two or more positions. The range
ol motion of the pivoting element 14 can vary depending on
the type ol implant used, as well as the desired positioning of
the implant. In an exemplary embodiment, however, the piv-
oting element 14 1s movable between a first position, shown in
FIG. 7A, i which the pivoting element 14 1s substantially
longitudinally aligned with the longitudinal axis L of the
clongate shaft 12, and a second position, shown 1n FIG. 7B, 1n
which the pivoting element 14 1s positioned substantially
transverse to the longitudinal axis L of the elongate shait 12.

While the pivoting element 14 can mate to any portion of
the elongate shaft 12 and/or the pusher shait 16, the pivoting
clement 14 1s preferably adapted to pivotally mate to the distal
end 124 of the lower portion 125 of the elongate shait 12 to
allow the pusher shaft 16 to effect pivotal motion of the
pivoting element 14 about the lower portion 125 of the elon-
gate shatt 12. Virtually any mating technique known 1n the art
can be used to pivotally mate the pivoting element 14 to the
lower portion 126 including, for example, a pin member that
1s disposed through bores formed in the pivoting element 14
and the lower portion 125. In an exemplary embodiment, the
prvoting element 14 mates to the distal-most end 124 of the
lower portion 126 at pivot point P, as shown.

In order to move the pivoting element 14 between the first
and second positions, the distal end 165 of the pusher shait 16
can be adapted to apply a force to the pivoting element 14 to
rotate 1t about the pivot point P, or the pusher shaft 16 can
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employ other techniques that are etfective to move the pivot-
ing element 14. In an exemplary embodiment, however, the
distal end 165 of the pusher shaft 16 1s coupled to the pivoting
clement 14 1n a manner that results 1n simultaneous move-
ment of the pivoting element 14 as the pusher shaft 16 1s
moved 1n distal and proximal directions. While a variety of
techniques can be used to couple the distal end 1656 of the
pusher shait 16 to the pivoting element 14, 1n the illustrated
embodiment the pusher shaft 16 includes opposed pin mem-
bers (only one pin member 30 1s shown; see also FIGS. 7TA
and 7B) formed thereon that are adapted to extend into
opposed slots 32a, 3256 (FIGS. 6A-7B) that are formed 1n the
pivoting element 14. The opposed slots 32a, 326 are posi-
tioned at an angle which results 1n movement of the pivoting,
clement 14 as the pusher shait 16 1s moved. In particular,
distal movement of the pusher shatt 16, by actuation of the
trigger 18, causes the pins 30 to slide within the slots 324, 325,
thus forcing the pivoting element 14 to pivot, moving from the
first position, shown 1 FIG. 7A, to the second position,
shown in FIG. 7B. Release of the trigger 18 will subsequently
cause the pusher shait 16 to move in a proximal direction, thus
causing the pins 30 to slide 1n the opposite direction within the
slots 32a, 32b, pulling the pivoting element 14 back to the first
position (FIG. 7A).

An exemplary embodiment of a trigger 18 that 1s effective
to move the pusher shaft 16 1s shown in FIGS. 1A, 1B, and 8.
As shown, the trigger 18 1s coupled to a proximal end 12a of
the tool 10 and 1t 1s effective to move the pusher shait 16,
thereby moving the pivoting clement 14. The trigger 18
includes a stationary handle 46 that 1s fixedly attached to a
proximal end 12p of the elongate shait 12, and a pivoting
handle 48 that 1s pivotally coupled to the stationary handle 46
at prvot point X. The end of the pivoting handle 48 that 1s
adjacent to the pivot point X includes a protrusion or cam 28
tormed thereon that 1s adapted to extend into the correspond-
ing detent or cam surface 26 formed on a proximal portion of
the pusher shaft 16, as shown in FIG. 8. Thus, when the
prvoting handle 48 1s brought toward the stationary handle 46,
the cam 28 1s rotated to push the pusher shaft 16 1n a distal
direction. Conversely, release of the pivoting handle 48 1s
eifective to pull the pusher shaft 16 back into its original,
proximal position. A person skilled 1n the art will appreciate
that a variety of other techniques can be used to effect sliding
movement of the pusher shait 16, and/or to control pivotal
movement of the pivoting member 14.

In another embodiment of the present invention, the trigger
18 can include a biasing element that 1s effective to bias the
pivoting handle 48 such that a force effective to overcome the
biasing force 1s necessary to move the pivoting handle 48
toward the stationary handle 46. As a result, the biasing ele-
ment 1n turn 1s effective to bias the pivoting element 14 to the
first position. While virtually any biasing element can be
used, 1 an exemplary embodiment, shown 1n FIG. 1A, the
biasing element 1s formed from male and female spring com-
ponents 52, 54 that are positioned between the pivoting
handle 48 and the stationary handle 46, as shown in FIG. 1A.
Each component has a first end 52a, 54q that mates to one of
the pivoting handle 48 and the stationary handle 46, and a
second end 52b6, 54b that couples to one another and that
creates the biasing force between the handles 46, 48.

Inuse, referring back to FIGS. 6 A-7B, the pivoting element
14 1s adapted to mate to an implant, and thus the configura-
tion, shape, and size of the pivoting element 14 can vary
depending on the intended use. In the illustrated embodiment,
the pivoting element 14 1s configured to mate to a spinal bone
plate. In general, the pivoting element 14 includes a proximal
end 564, a distal end 565, and top and bottom portions 58a,
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586 extending therebetween. As previously indicated, the
distal end 565 of the bottom portion 3856 of the pivoting
clement 14 pivotally mates to the distal end 124 of the lower
portion 1256 of the elongate shait 12 at pivot point P, and the
proximal end 56a of the bottom portion 585 includes the
opposed elongate slots 32a, 325 that receive the pin members
30 on the pusher shatt 16 to etffect pivoting movement of the
pivoting element 14.

The top portion 58a of the pivoting element 14 1includes a
mating element that 1s adapted to releasably engage a spinal
bone plate. While virtually any mating element can be used, in
an exemplary embodiment, as shown, a set screw 60 1s freely
rotatably disposed within a bore 66 that extends through the
top portion 58a 1n the proximal-distal direction. The set screw
60 includes a head having a socket 62 formed therein, and a
distally-extending threaded shank 64 that 1s adapted to be
threadably disposed within a threaded bore formed 1n a spinal
bone plate. The socket 62 in the head of the set screw 60 has
a shape that 1s complementary to a shape of the outer surface
of a distal end 204 of the driver shatt 20, which 1s discussed
below. As shown 1n FIG. 6B, the socket 62 1s hexagonally-
shaped. The complementary shapes allow the driver shait 20
to rotate the set screw 60 when the driver shatt 20 1s disposed
therein. It also allows the driver shatit 20 to be easily separated
from the prvoting element 14, thus allowing the pivoting
clement 14 to be moved between the first and second posi-
tions.

A person skilled 1n the art will appreciate that the pivoting
clement can have a variety of configurations, and it can be
adapted such that use of a driver shaftis notnecessary. By way
of non-limiting example, the pivoting element could be in the
form of a housing having a mandrel or hole containing spring
clips and/or detlectable rings or arms.

The dniver shait 20 can have any configuration, but an
exemplary embodiment of a driver shait 1s shown 1n FIGS.
9A-9C. As shown, the driver shait 20 has a generally elongate
shape and includes a proximal end 20a with a handle or
oripping knob 20c formed thereon or mated thereto, and a
distal end 2056 that 1s adapted to couple to the set screw 60 to
rotate the set screw 60. While the configuration of the distal
end 205 can vary depending on the configuration of the set
screw 60, or other mating element on the pivoting element 14,
in an exemplary embodiment the distal end 205 of the driver
shaft 20 has an outer surface that complements the shape of
the socket 62 1n the set screw 60, such as, for example, a
hexagonal shape. As previously stated, a portion of the driver
shaft 18 extends through the retainer member 38, which 1s
thus eflective to maintain the position of the driver shaft 18
with respect to the elongate shait 12 by preventing longitudi-
nal movement, yet allowing rotational movement, of the
driver shaft 18. This can be achieved using, for example, an
o-ring (not shown) that 1s disposed within the second bore
40b, or by providing other mechanisms such as, for example,
pins, spring clips, and/or detlectable rings/arms.

In use, the driver shaft 20 1s disposed between the pusher
shaft 16 and the upper portion 12a of the elongate shait 12
such that the proximal end 20qa of the driver shatt 20 extends
through the o-ring in the second bore 406 1n the retainer
member 38, and the knob 20c¢ 1s positioned proximally to the
retainer member 38. The distal end 2056 of the driver shait 20
1s configured to be disposed within the socket 62 in the set
screw 60 when the pivoting element 14 1s 1n the first position,
as shown 1 FIG. 9C. In this position, rotation of the driver
shaft 20 1s effective to rotate the set screw 60 and thereby
engage a spinal implant. Conversely, when the pivoting ele-
ment 14 1s moved 1nto the second position, shown 1n FIG. 7B,

the distal end 205 of the driver shaft 20 (the driver shatt 20 1s
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hidden by the pusher bar in FIG. 7B) 1s separated from the
pvoting element 14. As a result, an implant mated to the
pivoting element 14 can only be released from the pivoting

clement 14 when the pivoting element 14 1s coupled to the
driver shatt 20, 1.e., when the pivoting element 14 1s in the first
position.

Referring now to FIG. 10A, an exemplary embodiment of
a spinal bone plate 70 for use with the tool 10 of the present
invention 1s shown. In general, the plate 70 1s an anterior
buttress plate and it has a substantially planer configuration
with opposed first and second ends 70a, 705. The second end
7056 includes first and second screw bores 72a, 726 formed
therein for receiving a bone screw to attach the plate 70 to a
vertebra. The plate 70 also includes a threaded bore 74 formed
at a substantial mid-portion thereof for threadably receiving
the set screw 60 on the pivoting element 14.

In order to engage the plate 70 using tool 10, the distal end
124 of the elongate shaft 12 1s positioned relative to the plate
70, as shown 1n FIG. 10B, such that the plate 70 extends 1n a
direction that 1s substantially transverse to the longitudinal
axis L of the elongate shaft 12. The knob 20¢ on the driver
shaft 20 1s then grasped and rotated to thread the set screw 60
into the bore 74 1n the plate 70, thus mating the plate 70 to the
pivoting element 14. The trigger 18 can then be actuated to
move the pivoting element 14 and the plate 70 into the second
position, shown 1n FI1G. 10C, in which the plate 70 1s substan-
tially in-line with the longitudinal axis L of the elongate shaft
12. In this position, the plate 70 and the shait 12 can be
introduced through a percutaneous access device to deliver
the plate 70 to an implant site. Once tully extended through
the access device, the trigger 18 can be released, thus causing,
the pivoting element 14 to return to the first position and the
plate 70 to return to the substantially transverse position. One
or more bone screws can then be mserted through the screw
bores 72a, 72b 1n the plate 70 to attach the plate 70 to bone,
and the driver shatt 20 can be rotated 1n an opposite direction
to disengage the set screw 60 from the plate 70, thus releasing
the tool 10 from the plate 70.

In another embodiment of the present invention, the pivot-
ing element 14 can include an anti-rotation mechanism
tormed thereon to prevent the plate 70 from rotating relative
to the pivoting element 14 when they are mated to one
another. While the anti-rotation mechanism can have any
configuration, in the 1llustrated embodiment 1t 1s 1n the form
of a protrusion 77, shown in FIG. 6A, that extends distally
from the distal end of the pivoting element 14, preferably at a
location that 1s adjacent to the set screw 60. The protrusion 77
1s configured to {it within a corresponding detent 76 from 1n
the spinal bone plate 70, as shown i FIG. 10A. A person
skilled 1n the art will appreciate that a variety of other tech-
niques can be used to prevent rotation between an implant and
the pivoting element 14.

FIGS. 11-14 illustrate yet another embodiment of a medi-
cal implant 1inserter tool 100. In this embodiment, the inserter
tool 100 1s specifically adapted for use with a spinal fixation
rod 170. Inserter tool 100 1s similar to iserter tool 10 1s most
aspects, thus like reference numbers are used to refer to like
parts. In general, the spinal rod inserter tool 100 includes an
clongate shait 112 having proximal and distal ends 112p,
1124, and an inner lumen 112¢ extending therebetween.
Unlike tool 10, the elongate shaft 112 1s preferably formed
from a single elongate tube having an inner lumen or cavity
formed therein that seats only the pusher shatt (not shown).
The configuration of the shaft 112 can, however, include any
number of components and/or lumens/cavities extending
therethrough or formed therein. The pusher shatt 1s similar to
pusher shaft 16, and 1t includes a proximal end that 1s coupled
to a trigger 118, and a distal end that 1s coupled to a pivoting,
clement 114. The trigger 118 can function similar to trigger
18 of tool 10, and the pusher shaft can be coupled to the

5

10

15

20

25

30

35

40

45

50

55

60

65

10

prvoting element 114 1n the same manner that pusher shait 16
1s coupled to pivoting element 14 of tool 10.

The 1nserter tool 100 can also include a driver shaft (not
shown) that 1s effective to rotate a threaded engagement
mechanism, such as set screw 160, that 1s disposed within the
pivoting element 114. The driver shaft 1s similar to driver
shaft 20 of inserter tool 10, however, 1s not disposed through
the elongate shaft 112 as with mserter tool 10, but rather 1t 1s
removably disposed through a bore 113 that extends through
a proximal end 112p of the shaft 112 adjacent to the trigger
118. The bore 113 1s preferably offset from the longitudinal
axis E of the elongate shaft 112. This 1s desired to allow the
driver shait to couple to the set screw 160 1n the pivoting
clement 114 when the pivoting element 114 1s 1n the second,
pivoted position (FI1G. 12), as will be discussed 1n more detail
below.

While tool 100 1s generally similar to tool 10, one signifi-
cant difference 1s the pivoting eclement 114. As shown 1n
FIGS. 11-12, the pivoting element 114 1s effective to engage
the spinal rod 170 such that the rod 170 1s substantially in-line
with the longitudinal axis L' of the elongate shait 112 when
the pivoting element 114 1s 1n the first position, unlike mserter
tool 10 which maintains the spinal bone plate 70 1n a position
that 1s substantially transverse to the longitudinal axis L of the
clongate shaft 12 when the pivoting element 1s in the first
position. Actuation of the trigger 118 1s effective to rotate the
pivoting element 114, thus rotating the rod 170 to be posi-
tioned substantially transverse to the longitudinal axis L.

FIGS. 13A-13B illustrate pivoting element 114 and spinal
rod 170 1n more detail. As shown, the pivoting element 114
includes a distal end 1144 that pivotally mates to the distal-
most end 1124 of the elongate shaft 112, and a proximal end
114p that 1s adapted to mate to the spinal rod 170. In this
embodiment, the set screw 160 extends through the proximal
end 114p and it 1s adapted to engage a corresponding bore 171
formed 1n the spinal rod 170. The proximal portion 114p of
the pivoting element 114 can also optionally be adapted to be
received by a cut-out portion 173 in the spinal rod, as shown
in F1G. 13B, to prevent rotation between the pivoting member
114 and the rod 170 when mated to one another.

In another embodiment, shown 1n FIG. 13C, the pivoting
clement can be adapted to engage a proximal end of the spinal
rod. The engagement between the pivoting element and the
proximal end of the spinal rod i1s preferably an internal
engagement, rather than an external engagement, and 1n an
exemplary embodiment, as shown, the spinal rod 170
includes a threaded, blind bore 171' formed therein for receiv-
ing a threaded engagement mechanism formed on the pivot-
ing element. In this embodiment, the pivoting element 1s
preferably similar to pivoting element 14 shown 1n FIGS. 6 A
and 6B, such that the threaded engagement mechanism, e.g.,
set screw 60 engages the proximal end of the rod 170",

Referring back to FIG. 12, in use, due to the configuration
of the prvoting member 114 and the position of the set screw
160, the driver shaft can only couple to and rotate the set
screw 160 when the pivoting element 114 1s moved into the
second position. Thus, the trigger 118 must be actuated to
move the pusher shatt to move the pivoting element 114 from
the first position to the second position. Once 1n the second
position, the drniver shaft, which can be an exteriorly placed
screw driver, can be positioned through the bore 113 1n the
proximal portion 112p of the elongate shaft 112 to insert the
distal end of the driver shait into the head of the set screw 160.
The driver shaft can then be rotated to engage and release the
rod 170.

A person skilled in the art will appreciate that a variety of

other techniques can be used to mate an 1implant to the p1vot-
ing element of the present invention. By way of non-limiting
example, where the implant 1s a spinal rod, any type of clamp-
ing mechanism can be used to releasably engage the rod.
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Other mating elements i addition to clamps include, for
example, hooks, dimples, and ball plungers.

The present mvention also provides methods for percuta-
neously introducing an implant into a surgical site. The
method can be used to introduce any type of implant, and 1t
can be achieved using a variety of inserter tools. The method
can also be used with a variety of percutaneous access
devices, including, for example, trocars, percutaneous access
tubes, etc. An exemplary percutaneous access device for use
with the present mvention 1s disclosed in an application
entitled “Percutaneous Access Devices and Bone Anchor
Assemblies,” filed concurrently herewaith.

In an exemplary embodiment, the method utilizes a percu-
taneous access device that 1s positioned through a minimally
invasive incision such that a portion of the access device
remains outside of the patient’s body, and the remainder of
the access device provides a pathway to a surgical site. An
exemplary access device and methods for implanting the
same 1s disclosed in an application enftitled “Methods and
Devices for Minimally Invasive Spinal Fixation Element
Placement,” filed concurrently herewith and incorporated by
reference 1n 1ts entirety

The method includes the steps of introducing an implant
holder having an implant mated to a distal end thereof into the
percutaneous access device 1n a lengthwise orientation, with
the implant oriented 1n a direction that 1s substantially parallel
to the longitudinal axis of the implant holder. Thus, for
example, where spinal plate 70 1s being implanted, the trigger
18 1s actuated to hold the pivoting element 14 1n the second
position, as shown 1n FIG. 10C. Alternatively, where spinal
rod 170 1s being implanted, the pivoting element 114 1s 1n the
first position, as shown i FIG. 11, with the trigger 118
released.

The implant holder 10, 100 1s then advanced distally to
position the implant 70, 170 at a surgical site. The trigger 18,
118 can then be released or actuated, depending on the con-
figuration of the device 10, 100, to pivot the pivoting element
12, 114 and rotate the implant 70, 170 into a desired position.
FIG. 14, for example, 1llustrates implant holder 100 inserted
through a percutaneous access tube 200 that 1s coupled to
spinal anchor 210a. As shown, the trigger 118 1s actuated to
extend the rod 170 1n a direction that 1s substantially trans-
verse to the longitudinal axis E of the implant holder 100,
thereby positioning the rod 170 in the rod-recerving head
211a-c¢ of several adjacent spinal anchors 210a-c. The
implant holder 10, 100 can then be released from the implant
70, 170, for example, by rotating the driver shait to unthread
the set screw 60, 160 from the implant 70, 170, and the
implant holder 10, 100 can be removed from the percutaneous
access tube.

One skilled in the art will appreciate turther features and
advantages of the invention based on the above-described
embodiments. Accordingly, the imnvention 1s not to be limited
by what has been particularly shown and described, except as
indicated by the appended claims. All publications and refer-
ences cited herein are expressly incorporated herein by ret-
erence 1n their entirety.

What 1s claimed 1s:

1. A method for introducing a spinal rod 1nto a surgical site,
comprising: advancing a spinal rod having a proximal end
coupled to a distal end of a pivoting element on a distal end of
an serter tool through a percutaneous access device; actu-
ating a trigger mechanism on the inserter tool to move the
prvoting element about a pivot point at a proximal end of the
pvoting element from a first position 1 which the pivoting,
clement extends coaxial with a longitudinal axis of the
inserter tool and the spinal rod extends substantially parallel
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to the longitudinal axis of the 1nserter tool, to a second posi-
tion 1n which the pivoting element extends transverse to the
longitudinal axis of the 1nserter tool.

2. The method of claim 1, further comprising rotating a
driver shait relative to the pivoting element to release the
proximal end of the spinal rod from engagement with the
pivoting element.

3. The method of claim 2, further comprising, prior to
rotating the driver shaft, positioning the driver shatt to extend
parallel to the longitudinal axis of the 1nserter tool.

4. The method of claim 2, wherein the spinal rod 1s engaged
by a threaded member freely rotatably disposed within the
pivoting element, and wherein rotating the driver shaftt rela-
tive to the pivoting element rotates the threaded member to
release the spinal rod from the pivoting element.

5. The method of claim 1, wherein the percutaneous access
device has a distal end mated to a spinal anchor, and wherein
advancing a spinal rod through the percutaneous access
device 1s ellective to deliver the spinal rod to the spinal
anchor.

6. The method of claim 1, wherein the spinal rod 1s
advanced 1n an orientation parallel to the longitudinal axis of
the mserter tool.

7. A method for introducing a spinal rod into a surgical site,
comprising: advancing a spinal rod coupled to an inserter tool
through an access device defining a pathway extending
through tissue to a surgical site; actuating a trigger mecha-
nism on the mserter tool to transition the spinal rod from a first
orientation 1n which the spinal rod extends substantially par-
allel to a longitudinal axis of inserter tool, to a second orien-
tation 1n which the spinal rod extends transverse to the lon-
gitudinal axis of the mserter tool; and rotating a driver shaft
about a longitudinal axis of the driver shaft relative to the
inserter tool to release the spinal rod from the inserter tool, the
driver shaft being positioned oifset from the longitudinal axis
of the iserter tool.

8. The method of claim 7, wherein the access device 1s
mated to a spinal anchor implanted 1n a vertebra.

9. The method of claim 7, further comprising, prior to
rotating the driver shaftt, positioning the driver shaft to extend
parallel to the longitudinal axis of the serter tool.

10. The method of claim 7, wherein rotating the driver shaft
relative to the inserter tool rotates a threaded engagement
mechanism on the 1nserter tool to threadably release the spi-
nal rod from engagement with the threaded engagement
mechanism.

11. The method of claim 7, wherein the spinal rod 1s
coupled to a pivoting element pivotally coupled to a distal end
of the nserter tool, and actuating the trigger mechanism on
the iserter tool pivots a pivoting element to transition the
spinal rod from the first orientation to the second orientation.

12. The method of claim 11, wherein the pivoting element
extends coaxial with the longitudinal axis of the inserter tool
when the spinal rod 1s in the first orientation, and the pivoting
clement extends transverse to the longitudinal axis of the
inserter tool when the spinal rod 1s 1n the second orientation.

13. A method for percutaneously introducing a spinal rod
into a surgical site, comprising: introducing an elongate rod
holder having a distal end mated to a proximal terminal end of
a spinal rod 1nto a percutaneous access device that 1s coupled
to a spinal anchor disposed 1n bone, the percutaneous access
device providing a mimmally 1mnvasive pathway to the spinal
anchor, and the spinal rod being oriented 1n a first position
substantially parallel to a longitudinal axis of the elongate rod
holder when the elongate rod holder 1s in the percutaneous
access device; advancing the elongate rod holder through the
percutaneous access device to position the spinal rod relative
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to the spinal anchor; causing the elongate rod holder to move
the spinal rod 1nto a second position in which the spinal rod 1s
oriented substantially transverse to the longitudinal axis of
the elongate rod holder and the proximal terminal end of the
rod 1s positioned in the spinal anchor; and rotating a driver
shaft relative to the mserter tool to release the spinal rod from
the 1nserter tool.

14. The method of claim 13, further comprising removing
the elongate rod holder from the percutaneous access device.

15. The method of claim 13, wherein the driver shaft is
positioned offset from a longitudinal axis of the elongate rod
holder.

16. The method of claim 13, wherein rotating the driver
shaft rotates a threaded member threadably disposed within a
threaded bore formed in the spinal rod to release the spinal rod
from the threaded member.

17. The method of claim 13, wherein causing the elongate
rod holder to move the spinal rod into the second position
comprises actuating a trigger mechanism coupled to the elon-
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gate rod holder to pivot a pivoting element pivotally coupled
to the distal end of the elongate rod holder, the pivoting
clement being releasably engaged with the spinal rod.

18. The method of claim 17, wherein the pivoting element
1s coaxial with a longitudinal axis of the elongate rod holder
when the spinal rod is in the first position, and wherein the
pivoting element extends transverse to the longitudinal axis
ol the elongate rod holder when the spinal rod 1s 1n the second
position.

19. The method of claim 17, wherein the pivoting element
1s biased to the first position, and the trigger mechanism 1s
actuated after introduction and advancement of the elongate
rod holder through the percutaneous access device.

20. The method of claim 13, wherein a distal end of the
spinal rod holder engages a proximal, trailing end of the
spinal rod, and a distal, leading end of the spinal rod 1s
advanced 1nto the percutaneous access device.
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